Influence of temperature on solvent-mediated anhydrate-to-hydrate transformation kinetics.
To achieve an in-depth understanding of the underlying mechanism of the acceleration or deceleration effect of temperature on solvent-mediated anhydrate-to-hydrate phase transformation. The effect of temperature on the phase transformation rate and onset time of two model compounds was investigated using in situ Raman spectroscopy. The thermodynamic driving force of the phase transformation (e.g. supersaturation) at different temperatures was determined by measuring the solubility of the anhydrate and the hydrate. Both acceleration and deceleration effects of temperature on the phase transformation were observed. The mechanism of these temperature effects was studied by exploring the influence of temperature on supersaturation level and crystallization kinetics. Increasing temperature usually leads to accelerated phase transformation kinetics, but it simultaneously decreases supersaturation, which has the opposite effect on the kinetics of the phase transformation. The overall effect of temperature on the phase transformation is therefore determined by the combined effects of supersaturation and temperature on the nucleation and crystal growth kinetics of the hydrate. By differentiating and comparing the effects of temperature and supersaturation on the anhydrate-to-hydrate phase transformation, a deeper understanding of the underlying principle of the acceleration and deceleration effects of temperature on the phase transformation has been achieved.